Cellular mechanisms involved in the acute adaptation of OK cell Na/Pi-cotransport to high- or low-Pi medium.
Variations in dietary phosphate (Pi) intake in rats lead to alterations of renal Pi reabsorption. These effects are associated with corresponding changes in the abundance of the type II Na/Pi-cotransporter protein in proximal tubular brush-border membranes. In the present study we investigated the regulation of the type II Na/Pi-cotransporter in response to high- and low-Pi medium in opossum kidney (OK) cells, an epithelial cell-line of proximal tubular origin. We show that "acute" (4 h) and "chronic" (24 h) exposures of OK cells to high- or low-Pi medium lead to decreases or increases, respectively, in Na/Pi-cotransport activity which are paralleled by alterations in the total cellular amount of the corresponding type II Na/Pi-cotransporter protein (NaPi-4), but not by changes in the amount of the NaPi-4 mRNA. Also in OK cells transfected with the corresponding rat renal type II Na/Pi-cotransporter (NaPi-2) alterations in the Pi concentration in the medium lead to changes in the amount of NaPi-2 protein but not in the amount of NaPi-2 mRNA. Furthermore we show that lysosomal inhibitors prevent the degradation of the transporter, but do not interfere with its inhibition, in response to "acute" exposure of OK cells to high-Pi medium. Inhibition of lysosomal degradation also leads, in control conditions, to an accumulation of the transporter detectable on Western blot. It is concluded that the lysosomal proteolytic pathway is not only involved in the Pi-induced downregulation of the type II Na/Pi-cotransporter but also in its basic turnover.